DNA sequence motifs are associated with aberrant homologous recombination in the mouse macrophage migration inhibitory factor (Mif) locus.
Homologous recombination is a precise genetic event that can introduce specific alteration in the genome. A planned targeted disruption by homologous recombination of the macrophage migration inhibitory factor (Mif) locus in mouse embryonic stem (ES) cells yielded the targeted clones, some of which had genomic rearrangements inconsistent with the expected homologous recombination event. A detailed characterization of the recombination breakpoints in two of these clones revealed several sequence motifs with possible roles in recombination. These motifs included short regions of sequence identity that may promote DNA alignment, multiple 5'-AAGG/TTCC-3' tetrameres, topoisomerase I consensus sites, and AT-rich sequences that can promote DNA cleavage and recombination. A retrovirus-like intracisternal-A particle (IAP) family sequence was also identified upstream of the Mif gene, and the LTR of this IAP was involved in one of the recombinations. Identification and characterization of such sequence motifs will be valuable for the gene targeting experiments.